Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

 Chicago, IL

WBAN NO. 94846

LATITUDE: 41.78° N

LONGITUDE: 87.75° W
ELEVATION: 190 meters
MEAN PRESSURE: 992 millibars

STATION TYPE: Secondary
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Unceriainty 9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 1.8 26 3.5 4.6 ar 6.3 6.1 54 42 3.0 1.8 1.5 39
Min/Max | 1.5/2.1 22/3.0 3.1/3.9 | 4.0/53 438/68 5.7/7.2| 54/6.6 48/6.1 3.6/49 | 2.5/35 1.4/2.1 12/L.7 | 3.7/4.2
st -1% Average 2,7 i3 4.1 5.0 5.8 6.1 6.1 3.7 4.9 39 2.5 23 44
: Min/Max | 2.0/3.1 2.8/42 3.6/48 | 42/59 48/69 55/7.1 54/6.6  5.0/6.6 4.0/59 | 3.0/47 1.7/3.3  1.6/29 | 4.2/48
T atitinde Average 3.4 3.8 4.2 49 54 o 5.6 5.5 4.9 4.2 2.8 24 4.4
) Min/Max | 2.1/3.5 3.0/4.6  3.6/49 | 4.1/58 44/65 5.1/6.6 | 50/62 48/64 4.0/6.1 3.1/3:4 1.8/3.7 1.8/33 | 4.1/4.8
Latitude 15 Average 3.3 39 4.1 4.5 4.8 4.9 49 50 4.7 4.2 29 26 4.1
" Min/Max | 2.2/3.8 3.0/47 35/49 | 38/54 4.0/57 44/57| 43/54 4358 38/58 | 3.1/52 1.8/3.8 1.8/3.6 | 3.8/4.5
90 Average 3.0 335 32 3.0 2.8 2.6 v 3:1 34 34 25 24 3.0
Min/Max | 20377 2543 2738|2536 24332 2530 | 2509 2835 2742 2543 15085 L3335 | 2753
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 235 3.5 4.5 59 7.3 8.0 7.9 7.0 56 4.1 24 1.9 T |
Min/Max | 1.7/29 2.7/42 39/54 | 4.7(7.3  5.8/9.1 7.1/9.6 | 6.9/89 59/85 44/69 | 3.0/5.0 1.6/3.0 15/2.6 | 4.7/5.7
Tatinde-1% Average 32 42 50 6.2 7.4 8.0 7.9 7.3 6.2 4.8 2.9 2:5 5.5
x Min/Max | 2.2/3.7 32/52 4.3/6.1 | 5.0/78 5994 7.1)9.6 | 69/9.0 6.1/90 4.8/7.7 | 3.5/6.0 1.8/3.9 1.8/34 | 5.1/6.2
F Al s Aycrage 35 45 5.1 6.1 T2 T . 12 6.2 5.0 3 2.7 5.5
5 Min/Max | 2.3/4.1 3.3/55 4.3/62|49/78 357/9.1 6892 | 67/87 6.0/88 4878 | 36/63 1942 1538 | 35.1/6.2
Lattrade41% Average 37 4.5 50 ke 6.8 T 7.2 6.8 6.0 5.0 3.2 29 5.3
2 Min/Max | 2.4/43 3.3/5.6 42/6.1 | 4.6/74 54/8.6 63/86 | 6.2/8.1 57/84 4.6/7.6 | 35/63 1.9/44 2.0/4.1 | 4.9/6.0
e Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
| Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
g ATy Average 37 4.6 5.1 6.2 T3 82 8.1 74 6.2 5.0 32 29 8.7
sl Min/Max | 2.4/43 34/5.6 4.3/62 | 5078 6095 72/98 | 7.1/92 62/9.0 4878 | 3.6/63 1944 20/4.1 ]| 52/64
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day). Uncertainiy +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Deg | Year
1-Axis, E-W | Average 2.0 2.2 2.2 2.6 33 37 3.6 33 2.9 2.6 (5 LS 2.6
Horiz Axis Min/Max | 1.1/2.5 1.3/3.3 1.6/3.1 | 1.8/3.8 2.1/49 3.04.9 | 2844 2344 1941 1.5/3.6 0.7/26 0925 | 2.3/32
1-Axis, N-S | Average 1.3 1.9 2.4 33 4.3 4.8 4.8 42 34 25 13 1.0 29
Horiz Axis Min/Max | 0.7/1.7 1.1/28 1.6/34 | 2.2/48 28/64 4.0/64 | 3859 3.0/59 22/47 1.4/35 05/19 0.6/1.6 | 2.6/3.6
1-Axis, N-S | Average 2.1 2.6 2.9 3.6 43 4.6 4.6 4.3 39 37 1.9 1.6 3.3
Tilt=Latitude | Min/Max | 1.2/2.7 1.5/3.9 2.0/4.1 | 2.4/52 2.8/6.3 3.7/6.1 37836 3006 2554 1.9/45 0.8/29 0.9/2.6 | 2.9/4.0
2 Asds Average 23 27 29 3.6 45 5.0 49 4.5 39 23 2.0 157 34
SrELAls Min/Max | 1.329 1.64.0 2.0/41 | 24/52 3.0/6.7 4.1/6.6 | 3.9/6.1 32/62 25/54| 1945 0830 1028|3042
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 46,1 -3.7 29 9.2 14.9 20.3 229 22.1 18.0 11.6 44 -3.0 0.4
Daily Minimum Temp -10.6 -8.2 -1.9 37 8.7 14.2 17.0 16.4 12.2 -6 -0.2 -7.2 42
Daily Maximum Temp -1.7 0.8 1.7 14.8 21.2 204 28.7 213 23.8 17.4 9.1 1.1 14.8
Record Minimum Temp | -32.8 272 222 -139 4.4 22 4.4 5.0 2.2 -8.3 -17.2 317 | -328
Record Maximum Temp | 18.3 21.7 3Ll 328 339 40.0 389 38.3 37.2 32.8 25.6 21.7 40.0
HDD, Base 18.3°C 758 0l6 479 273 131 19 3 11 47 217 417 601 3631
CDD, Base 18.3°C 0 Q 0 0 26 79 144 126 37 7 0 0 418
Relative Humidity (%) T 72 70 65 64 66 68 71 73 69 73 76 70
Wind Speed (m/s) 5.2 5 5.4 53 4.6 42 37 3.6 4.0 4.5 4.8 4.9 4.6
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 1.9 2 3.6 4.7 5.7 6.4 6.3 9.5 4.3 32 2.0 1.6 4.0
Min/Max | 1.5/2.2 24/3.1 3.1/4.1 | 42/55 47/69 5872 | 54/6.9 47/6.1 3.8/53| 2.6/37 1624 1.3/1.9 | 3.8/44
Latitiide <15 Average 29 38 43 4| 5.8 6.2 62 59 5:1 42 2.8 24 4.6
< | Min/Max | 2.0/3.5 3.045 35/52|44/6.1 4770 5.7/7.1 54/69 49/6.6 42/64 | 3.3/5.1 2.0/3.8 1.9/3.2 | 43/5.0
T atiiis Average 3.3 4.1 4.4 5.0 54 5.7 5.8 5.6 5 4.5 3.1 2.7 4.6
Min/Max | 2.2/4.0 3.2/5.0 3.5/54 | 43/6.0 44/6.6 53/65 | 50/64 4764 42166 | 3555 2.143 2.1/38 | 42/5.1
Ctitida +15 Average 3 42 4.3 4.6 4.8 49 5.1 5:1 4.9 4.5 33 29 44
~ | Min/Max | 2.3/4.3  3.2/5.1 34/53 | 39/56 39/58 45/56( 44/56 43/58 4.0/63| 3556 2.1/46 2.2/41|4.0/48
90 Average 34 38 33 3.1 27 2.6 27 331 335 39 2.9 2.8 dsl
Min/Max | 2.1/42 29/44 26/4.1 | 2636 24/32 2529]| 2530 2735 2.8/45 | 2.8/46 1.842 1940 | 2.8/3.5
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%
Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.8 3.8 4.8 6.2 7.4 8.3 8.3 7.4 6.0 4.5 2 22 5.4
Min/Max | 1.8/3.3 3.047 3.7/60 5176 35794 72/97| 6994 6.1/85 48/7.8 | 35/54 1.9/3.7 1.6/3.0 | 5.0/6.1
Latitiide -15 Average 35 4.6 53 6.5 7.6 83 8.3 7.7 6.6 5.2 3.4 2.8 58
‘ 2 | Min/Max | 2.3/43  35/57 4.0/68 | 54/8.1 58097 72/97 | 69/9.5 63/89 52/87| 40/65 2248 2.1/4.0 | 53/6.6
Tatinde Average 3.8 4.9 5.4 6.5 7.3 T8 8.0 7.6 6.6 535 3.6 31 58
. Min/Max | 2.4/47  3.7/6.1 4.1/7.0 | 5.3/80 56/94 6994 | 6.7/9. 6.1/8.8 52/88 | 4.1/6.8 2.3/52 22/44 | 5.3/6.6
Latitude 15 Average 4.0 5.0 33 6.2 6.9 74 TS T2 6.4 33 i 33 5.7
< | Min/Max | 2.5/49 3.7/62 40/69 | 5.0/7.7 52/89 6487 | 63/86 5.8/84 5.0/86| 4.1/69 2.3/54 2.3/47 | 5.1/6.5
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9% -
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
2. A%iE Average 4.1 5.0 5.4 6.6 T3 8.5 8.5 T3 6.6 355 37 33 0.1
i Min/Max | 2.5/50 37/62 4.1/7.0 | 5.4/81 5998 7.4/100] 7.1/9.6 6.3/89 52/88 | 4.1/69 2.3/54 2348 | 55/6.9
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day). Uncertainty 8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 23 2.6 24 29 34 4.0 4.0 3.6 32 3.0 2.1 1.8 29
Horiz Axis | Min/Max | 1.1/29 1537 1.4/36 | 20/41 20/51 3.1/52 | 2849 2645 2.1/49 | 1941 0834 1230|2536
1-Axis, N-S Average 1.6 22 7 T 4.6 52 33 4.7 3.9 9 1.6 1.2 3.3
Horiz Axis Min/Max | 0.8/2.1 1.3/3.3 1.5/42 | 27/53 2.7/68 4.0/6.8 | 3.8/65 3559 2.5/6.0 | 1.9/39 0.62.6 08720 | 2.8/4.1
1-Axis, N-S | Average 2.4 3.1 33 39 4.5 49 St s 4.9 44 3:7 23 1.9 3.7
Tilt=Latitude | Min/Max | 1.2/3.2 1.8/4.5 1.8/4.9 | 2.9/5.6 2.6/6.7 3.8/65 | 3.7/6.3 3.5/6.0 29/6.8 | 24/5.1 0.9/3.8 1.3/32 | 3.1/4.6
6 - keerl Average 26 3a 33 4.0 4.7 5.3 5.4 5.0 4.4 38 24 2.1 39
- N Min/Max | 1.3/3.5 1.8/4.6 EES.0 | 207 2870 #2170 | 3967 39062 2968 | 2505.1 0.9/4.0 14/35 | 3.3/4.8
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -6.7 -4.0 3.0 10.2 16.3 217 24.0 22.6 18.2 11.7 4.2 %7 9.8
Daily Minimum Temp -11.5 -8.9 22 4.1 9.9 153 18.1 16.6 11.8 5.4 =0.7 -8.1 4.2
Daily Maximum Temp -2.0 0.9 8.2 16.3 227 28.1 299 28.6 244 17.9 9.1 0.8 154
Record Minimum Temp | -32.8 -31.7 283 -13.9 -3.3 39 7.8 4.4 4.4 -8.9 228  -3L.1 -328
Record Maximum Temp | 20.6 21:7 311 339 40.0 40.0 40.6 41.1 37.8 333 26.7 20.6 41.1
HDD, Base 18.3°C 777 626 476 243 104 6 0 6 41 213 423 682 3597
CDD, Base 18.3°C 0 0 0 0 42 107 176 139 36 7 0 0 506
Relative Humidity (%) 70 70 08 64 635 66 70 73 13 68 71 74 69
Wind Speed (m/s) 5.1 4.8 5.5 54 4.6 4.2 3.3 34 30 4.3 4.8 4.9 45
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WBAN NO. 14842

LATITUDE: 40.67° N
LONGITUDE: 89.68° W
ELEVATION: 199 meters
MEAN PRESSURE: 993 millibars

STATION TYPE: Secondary

Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%

Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year |

0 Average 2.0 28 3.6 48 5.8 6.4 6.3 ] 4.4 32 2.0 1.6 4.0
Min/Max | 1.6/22 2.5/3.2 3.0/42 | 4.1/5.6 44/6.8 5872 | 5869 48/6.1 3853 | 2737 1625 L3/1.9| 38/44

T atitiide -15 Average 29 3.7 42 5.2 5.8 6.3 6.2 59 3.2 4.3 2.9 2.4 4.6
“ | Min/Max | 2.2/34 3.1/45 3452 | 43/6.1 44/69 56/7.0| 57/69 5.1/65 4.3/64 | 3.3/5.0 2.0/38 1.8/32|4.3/5.0

T atitutls Average 33 4.1 4.4 o ) 55 5.8 5.8 Xl 3.2 4.6 32 29 4.6
Min/Max | 2.4/3.9 3.3/5.0 35/54 | 42/59 4.1/65 5.1/64 | 5.3/6.5 49/63 4.3/65 | 3.5/54 22/43 2.0/3.7 | 43/5.0

Latitude +15 Average 3.5 42 4.2 47 48 5.0 5.1 a:d 5.0 4.6 3.3 29 4.4
: 2| Min/Max | 2.5/4.1  34/5.1 33/53 | 39555 3757 4.4/55| 4.6/56 4457 40/63 | 34/55 22/46 2.0/4.0 | 4.0/48

90 Average 3.3 = 2 3.0 i 2.6 27 3:1 35 2 29 27 3.1
Min/Max | 2.2/40 3044 26/40 | 2535 22/31 2328 2530 2734 2.844| 2745 1941 1839|2834

Solar Radiation for 1-Axis Tracking Flai-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year

0 Average | 28 3.8 4.7 6.2 7.5 8.3 8.2 7.4 6.0 4.6 2.7 2.2 5.4
Min/Max | 2.0/3.3 32/47 3.7/59 | 351/76 5394 7497 | 7.3/9.1 6.2/8.2 49/7.8 | 34/535 1.9/3.7 1.6/29 | 5.0/6.1

Latitade<15 Average 35 4.6 52 6.6 7.6 8.3 8.3 7.7 6.0 53 34 2.8 58
" Min/Max | 24/4.1 3.7/57 4.0/6.7 | 5.3/8.1 5.3/9.6 7.4/9.7| 7.3/93 64/8.6 53/86 | 3.9/64 22/47 2.0/38 [ 54/6.6

t atitnde Average 38 4.8 53 6.5 74 8.0 8.0 7 ) 6.7 5.6 3.6 31 3.9
Min/Max | 2.6/45 39/6.1 4.0/68 | 52/80 52/93 7./93| 7.1/89 6.2/83 5.3/87 | 40/68 23/51 2.1/43 | 54/6.6

Latitude +15 Average 4.0 4.9 52 6.2 6.9 7.4 7.5 7.2 6.5 5.6 3.7 3.2 5.7
: O | Min/Max | 2.7/48 3.9/62 4.0/6.8 | 5.0/7.7 4888 66/87 | 6.6/84 5981 51/85| 40/68 24/53 22/45 | 52/65

Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty £9%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

o Ais Average 4.0 5.0 53 6.0 7 8.5 8.4 77 6.7 56 38 33 6.1
Min/Max | 2.7/48 3.9/6.2 4.1/6.9 | 5.3/8.] 54/97 7.6/99 | 75/94 064/8.6 53/87 | 4.1/6.8 24/53 22/46 | 5.6/6.8

Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty 8%

[ Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec Year
1-Axis, E-W | Average 27 25 2.3 29 34 4.0 339 3.6 3.2 3.0 2.1 1.8 28
Horiz Axis Min/Max | 1.3/29 1.6/3.7 1.3/35 | 2.0/40 1.8/50 3.1/5.1 3.2/48 2.6/42 22/48 1.9/40 0.9/3.3 1.0/3.0 | 2.5/35
I-Axis, N-S | Average 1.6 22 2.6 37 46 5.2 5.2 4.7 39 3.0 1.6 12 33
Horiz Axis Min/Max | 0.9/2.1 1.4/3.3 1.5/3.9 | 2.6/52 24/6.7 4.2/6.7| 42/64 34/56 27/58 1.8/4.0 0.7/25 0.6/2.0 | 2.8/4.1
1-Axis, N-§ | Average 24 3.0 3.1 39 45 4.9 5.0 4.8 44 3.8 2:3 19 37
Tilt=Latitude | Min/Max | 1.3/3.2 1944 1847 | 2.7/56 24/65 3.9/64 | 4.0/6.1 35/57 30/66 | 2351 1037 1031|3245
5 kwis Average 26 31 31 4.0 4.7 5.4 53 49 44 3.9 24 21 38

: Min/Max | 1.4/34 2.0/4.6 1.8/4.7 | 2.8/5.6 2.5/69 4.3/69 | 43/65 3.6/59 3.0/66| 2.4/5.1 1.0/3.8  L1.1/3.4 | 3.3/4.7

Average Climatic Conditions

Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -5.8 -32 39 10.8 16.6 21.9 242 22.8 18.9 j22 5.1 -2.8 10.4
Daily Minimum Temp -10.4 -1.9 ~1.2 4.9 10.5 15.9 18.6 17.3 12.9 6.2 0.3 -1.1 5.0
Daily Maximum Temp -1.2 1.6 8.9 16.7 227 279 29.8 284 249 18.2 2.9 1.4 15.8
Record Minimum Temp | -31.7 -27.8 -23.3 -10.0 -39 39 8.3 5.0 -3.3 -7.2 -18.9 -30.6 | -31.7
Record Maximum Temp | 21.1 222 30.0 333 339 40.6 39.4 394 37.8 322 2732 217 40.6
HDD, Base 18.3°C 747 602 448 227 102 6 0 5 30 198 397 654 3416
CDD, Base 18.3°C 0 0 0 0 48 114 181 145 48 8 0 0 546
Relative Humidity (%) 74 74 71 65 66 67 72 74 73 70 74 78 71
Wind Speed (m/s) 49 4.8 53 ad 43 38 34 33 3.6 4.1 4.7 4.7 4.3
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Rockford, IL

WBAN NO. 94822

LATITUDE: 42.20° N

LONGITUDE: 89.10° W
ELEVATION: 221 meters
MEAN PRESSURE: 990 millibars

STATION TYPE: Secondary

Monthly Radiation (kKWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

1961-1990 Average

o+
J F M A& M 4 ] A & © N D %Y
Solar Radiation for Flat-Plate Colleciors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9% o

Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 1.9 2.9 3:5 4.6 3.7 6.3 6.1 5.4 42 3.0 I.8 LS 39

Min/Max | 1.4/22 24/3.1 3.1/4.1 | 40/52 4.7/68 54/72 | 5.6/67 4.6/60 35/5.1 2.5/34 1.5/2.1 1.2/1.8 | 3.7/4.2
Taiiis 15 Average 28 3.8 4.3 5.0 S0 6.1 6.1 a7 5.0 4.0 28 2.3 45

i Min/Max | 1.9/3.6 3.145 35/5.1| 4258 47/69 5370 | 54/67 49/65 3.8/6.3 | 3.1/47 1833 1730 | 4.1/49
Tatitude Average 33 4.1 4.4 4.9 54 5.6 a7 o | 5.0 4.2 2.9 26 4.5

Min/Max | 2.1/42 33/49 3.6/53 | 4.1/57 44/65 48/65| 5.1/62 47/6.3 3.8/6.4 | 3.2/5.1 1.9/3.7 1.8/35 | 4.1/49
Lafituds #15 Average 3.6 42 4.3 4.5 4.8 49 4.9 11 4.8 4.3 3.0 2.8 4.3

autude *15 | npinMax | 2.1/4.5  3.3/5.1  35/5.2 | 3.8/53  3.9/57 42/56 | 44/54 4257 3562 | 32/51 1939 1938 | 3847
90 Average 34 38 3.4 3.0 2.8 21 28 31 34 3.5 2.7 27 3.1

Min/Max | 1.9/4.3 3.0/45 28/42 | 2535 24/32 2429 2529 2635 25M45| 2543 1.6/3.6 1.7/38 | 27/34

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty +9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 217 38 4.7 6.0 7.3 8.1 3.0 7.1 3.7 4.2 25 2.1 3.2

Min/Max | 1.7/3.3 3.0/46 3.8/58 | 48/72 58/93 6.8/95 | 69/9.1 5.9/84 4.3/74 3.2/5.0 1732 L1527 | 4.7/58
Tkttt % Average 33 4.6 53 6.3 7.4 8.1 8.1 74 6.3 4.9 31 7 5.7

J Z | Min/Max | 2.1/44 35/5.7 42/66|50/7.6 58/9.6 68/9.6 | 7.0/9.2 6.2/88 4.7/83 | 3.7/6.0 1.9/4.1 1.8/3.6 | 5.1/6.4
tiathide Average 3.8 49 54 6.2 72 17 7.8 13 6.3 3¢ L] 3.0 5.7

e Min/Max | 2348 3.7/6.0 42/68 | 4975 5.6/93 65092 | 6788 6.0/87 4685 | 3.8/63 2044 2041 |51/64
T settitle 319 Average 4.0 b K 53 6.0 0.8 i 73 6.9 6.2 3.1 34 3.1 85

attude +15 | vpyMax | 23751 3.7/62  4.1/67 | 47772 5388  6.1/8.6 | 63/83  57/83 4.4/83 | 37/63 2.0/46 2.0/43 | 4963

Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%

Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
% Al Average 4.1 5.0 5.4 6.3 T35 8.3 8.2 TS5 6.4 52 3.4 32 59

it i Min/Max | 2.3/52  3.7/62 42/68 | 5.1/7.6 59/9.7 70/98 | 7.1/93 62/89 47/85| 38/64 2.0/4.6 20/44 | 5266

Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%

Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
1-Axis, E-W | Average 22 25 2.4 27 33 3.8 3.8 34 3.0 27 1.8 1k 2.8

Horiz Axis Min/Max | L.0/3.1 LS5 15/35 1.8/37 2051 28/5.1 2846 2545 1.8/4.7 1.7/3.6  0.7/28 09/28 | 2.3/3.4
1-Axis, N-S | Average 15 22 2.6 34 4.4 4.9 5.0 4.4 3.6 2.6 1.4 1.1 3.1

Horiz Axis | Min/Max | 0.7/2.1 12/33 1.6/38 | 2349 27/68 3.7/66 | 3.7/62 3.2/58 22/55| 1735 06/2.1 06/1.8 | 2.6/3.8
1-Axis, N-S§ | Average 24 3.0 3l 33 4.3 4.7 4.8 4.5 4.1 34 2.0 1.8 35

Tilt=Latitude | Min/Max | 1.1/3.3 L.8/4.5 1.9/4.6 | 2.5/52 2.7/6.7 3.5/6.3 3.6/59 3.3/6.0 25/6.3 ( 2.2/45 0.8/3.1 1.0/29 | 2.9/4.3
3 este Average 2.6 31 3 38 4.6 5.1 54 4.7 4.1 35 2 2.0 36

Bt Min/Max | 1.1/3.6  1.8/4.6 1.9/46 | 2553 2871 3868 | 3863 3362 2563 | 22/46 0933 1032|3045

Average Climatic Conditions

Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dee Year
Temperature (°C) -1.7 -5.1 17 8.7 15.1 204 22.9 21.6 173 10.8 33 4.4 8.7
Daily Minimum Temp -12.3 -9.9 -33 2.7 8.6 14.1 16.9 15.7 1.1 4.8 -1.4 -8.8 3.2
Daily Maximum Temp -3.0 -0.2 6.6 14.7 21.6 26.8 28.8 274 234 16.8 7.9 0.1 142
Record Minimum Temp | -32.8 -30.0 239 | -15.0 -4.4 < 6.1 5.0 2.8 9.4 233 -3L1 -32.8
Record Maximum Temp | 17.2 20.0 204 32.8 35.0 383 394 40.0 389 322 24.4 18.9 40.0
HDD, Base 18.3°C 806 655 317 288 133 13 3 8 55 237 450 706 3872
CDD, Base 18.3°C 0 0 0 0 31 T 144 110 23 b 0 0 390
Relative Humidity (%) 75 74 T 66 65 66 71 74 74 71 75 78 72
Wind Speed (m/s) 5.0 4.8 5.4 5.3 4.7 4.2 T 33 3.8 43 4.8 48 45
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

Springfieid, IL

WBAN NO. 93822

LATITUDE: 39.83° N
LONGITUDE: 89.67° W
ELEVATION: 187 meters
MEAN PRESSURE: 995 millibars

STATION TYPE: Secondary

1 .
1961-1990 Average
0 ' ———t
J F M A M J A B O N D Yr
Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2.1 29 37 5.0 6.0 6.5 6.4 S5 4.6 34 22 1.7 42
Min/Max | 1.6/23 25/3.3 3.1/44 | 43/5.7 4.7/69 5974 | 5.8/7.1 4.9/64 3.9/53 | 2.8/3.9 1.8/2.7 1.4/2.1 | 4.0/4.0
Latitude -15 | Average 34 39 4.4 5.4 6.0 6.4 6.4 6.0 54 4.5 3.1 2.6 4.8
< | Min/Max | 2.2/3.7 3.1/4.7 3.4/54 | 45/62 4710 5772 | 57/7.1 5.1/6.8 44/63 ( 34/53 22/41 20/33 | 45/52
Tattnde Average 35 4.2 4.5 53 5.6 = 5.0 5.8 54 4.8 34 2.9 4.8
Min/Max | 2.5/42 3.3/5.1 3.5/5.7 | 4.3/6.1 44/6.6  5.3/6.6 | 53/6.6 4.9/6.5 44/65 | 3.5/57 2.3/47 22/39 | 45/53
Latitude +15 | Average 38 4.4 4.4 4.9 5.0 5.1 5.1 3.3 5i2 4.8 35 3il 45
. Min/Max | 2.5/4.6 3.4/53 3.3/5.6 | 4.0/57 3.9/58 4.6/57 | 4.6/58 4.5/59 42/62 | 35/58 23/50 22/42 | 42/5.0
90 Average 33 3.8 33 34 23 25 2 3l 3.6 39 31 29 32
Min/Max | 2.3/44 29/4.6 2.6/44 | 25/3.6 2.3/3.0 24/2.7 | 25029 27/34 29/44| 2847 2045 2041|2935
Solar Radiation for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day). Uncertainty +9%
Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3.0 4.0 4.9 6.5 7.8 8.5 8.5 T 6.3 4.8 3.0 24 5.6
Min/Max | 2.0/3.5 3.2/49 3.7/6.3 | 5.2/79 5.7/95 7.3/10.0| 7.5/95 62/87 5.0/7.7| 3.6/58 2141 1.7/3.1]|52/63
T abitude-15 Average 3.8 4.8 5.5 6.9 79 8.5 8.5 8.0 6.9 5.6 a7 3.0 6.1
i - | Min/Max | 2.5/4.5 3.7/59 39/7.1 | 54/84 58/9.7 7.3/10.0] 7.5/9.6 64/9.1 54/85 | 4.0/6.8 24/52 2.1/4.1 | 56/6.9
Tafiude Average 4.1 13 5.0 6.8 7.6 8.2 8.2 7.8 7.0 55 39 33 6.1
iy Min/Max | 2.7/5.0 3.9/6.3 4.0/7.3 | 5.3/84 5.6/94 7.0/9.6 | 7.2/92 63/9.0 S54/86 | 42/72 25/56 2.3/45 | 5.6/6.9
Tatitndn <15 Average 4.3 32 ¥ 6.5 1.2 7.6 vt TS 0.8 59 4.1 K. % 0.0
Min/Max | 2.8/5.3 39/6.4 39/72 | 50/80 52/89 6.6/89 | 68/86 59/86 53/84 | 4.1/7.2 25/58 2.4/48 | 54/6.8
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty +9%
Tracker Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year ]
i Average 4.4 2 5.6 6.9 8.0 8.7 8.7 8.0 7.0 59 4.1 3.5 63 |
e Min/Max | 2.8/5.3  3.9/64  4.0/73 | 5.4/8.4 5898 7.5/10.2| 7.6/97 64/92 5586 | 4273 2559 2449 | 5872 |
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Beg- || Xear
1-Axis, E-W | Average 1.5 2.7 25 3.1 3T 4.2 4.1 38 35 33 %3 2.0 3.1
Horiz Axis Min/Max | 1.4/3.2 1.6/3.9 L1399 | 2142 22/52 3.1/55 | 33/50 2647 23/47| 2043 0937 12/3.0| 2638
1-Axis, N-S§ | Average 1.8 2.4 2.8 4.0 4.9 3.5 o foe 5.0 4.2 33 1.8 1.4 3.6
Horiz Axis | Min/Max | 0.9/2.3 1535 13/44 | 27/56 29/69 4.1/7.2 | 44/6.6 3.4/63 2857 | 2.043 0729 0820 | 3.0/4.4
1-Axis, N-S | Average 2.7 33 34 42 4.8 s 53 g7l 4.7 4.1 2.6 2.1 4.0
Tilt=Latitude | Min/Max | 1.5/3.5 2.0/4.7 15/52 | 2.8/59 29/68 39/68 | 42/63 35/64 3.2/64 | 25554 1042 13/3.2 | 3.3/49
2-Axis Average 29 3.3 34 43 3.1 5.6 5.6 5.3 4.7 42 2.7 23 4.1
= Min/Max | 1.6/3.7 2.0/48 1.5/52 | 2.8/6.0 3.0/7.2 42/74 | 45/68 3.6/66 3.2/64 | 2.5/55 1.1/44 14/34 | 3.5/5.1
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -4.3 -1.8 4.9 11.8 17.5 227 247 232 19.6 13.1 6.1 -1.3 11.3
Daily Minimum Temp -8.9 -6.6 -0.2 5.8 113 16.6 18.9 17.4 13.3 6.9 1.1 -5.6 5.8
Daily Maximum Temp 0.3 29 10.0 17.7 237 28.8 305 29.0 59 19.3 10.9 29 16.8
Record Minimum Temp | -294 -30.0 -24.4 -7.2 -2.2 4.4 8.9 6.1 0.0 -8.3 -19.4 294 -30.0
Record Maximum Temp | 21.7 233 30.6 322 35.0 394 44.4 394 38.3 339 28.3 23.3 44.4
HDD, Base 18.3°C 703 564 417 201 92 4+ 0 4 24 174 368 608 3160
CDD, Base 18.3°C 0 0 0 -+ 67 136 198 154 63 12 0 0 634
Relative Humidity (%) 13 74 71 65 66 67 70 74 72 68 74 78 71
Wind Speed (m/s) 55 5.3 5.9 5.6 4.8 4.2 3.7 33 4.0 4.6 557 5.4 4.8
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